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BENZYL SUBSTITUTED

(PIPERIDIN-4-YL)AMINOBENZAMIDO
DERIVATIVES

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of application Ser. No.
10/684,991, filed Oct. 14, 2003 now abandoned and claims

the benefit of provisional application Ser. No. 60/418,457
filed on Oct. 15, 2002. The complete disclosure of each appli-

cation 1s hereby incorporated herein by reference for all pur-
poses.

FIELD OF THE INVENTION

The present mvention 1s directed to delta-opioid receptor
modulators. More particularly, the present invention 1s
directed to N-benzyl substituted (piperidin-4-yl)aminoben-
zamido derivatives which are delta-opioid receptor modula-
tors.

BACKGROUND OF THE INVENTION

WO 97/23466 discloses compounds described as having
an analgesic effect, having a general and a typical preferred
formula:

I‘?‘l
N R*
R’ G
> e
RZ
‘ X

‘ F o
&

WO 98/28275 further discloses compounds described as
having an analgesic efiect, having a general and a typical

preferred formula:
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-continued

X
P P
N

N

)\/\/\/ N
O

NH,

WO 93/13062 discloses compounds which have been
described as delta-opioid and mu-opioid receptor agonists,
having (approximately) the formula:

B R
N
HO/ P \R
(r
R TiJ R
R

Astra Aktiebolag, World Patent 98/28270 discloses com-
pounds with analgesic activity mediated through the delta
opiate receptor having the general formula:

O

Z

NR!R?

Al‘\N/\
@
13

The synthesis and binding affinities for 4-diarylaminotro-
pane compounds of the general formula:

N F A
Y
O\N/\

N

R

wherein R 1s hydrogen, methyl, propyl, hexyl, 2-ethylbutyl,
allyl, 3,3-dimethallyl, cyclohexylmethyl, phenethyl, phenyl-
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propyl, 2,2-diphenylethyl, 3.,4-dimethoxyphenethyl, 4-tluo-
rophenethyl, 2-furylmethyl; 3.,4-methylenedioxybenzyl,
cyano and X 1s N,N-dimethylamino, N,N-diethylamino,
N,N-dipropylamino, N-methyl, N-ethylamino, N-methyl,
N-propylamino, N-methyl, N-phenylamino, N-ethyl, N-(4-

methyl)benzylamino, N-butyl, N-ethylamino, N-butyl,
N-propylamino, [N-ethyl, N-(2-methyl)allylJamino,
hydroxy, O-t-butyl and 1-pyrrolidinyl; and, Y 1s hydrogen,

methoxy and methylthio as o-opioid agonists have been
described (Boyd, R. E., Carson, J. R., Codd, E. E., Gauthier,
A.D.,Neilson, L. A and Zhang, S-P., Biorg. Med. Chem. Lett.,
2000, 10: 1109-1111).

The 4-[ary]l(8-azabicyclo[3.2.1]octan-3-y]l)]aminobenzoic
acid dermvatives disclosed 1n the above reference are claimed
as 0-op101d receptor modulators 1n World Patent 01/46191.

4-1(8-Alkyl-8-azabicyclo[3.2.1]octyl-3-yl)-3-aryla-
nilino]-N,N-diethylbenzamides have also been described as
selective 0-opi1oid ligands (Thomas, J. B., Atkinson, R. N.,
Rothman, R. B., Burgess, I. P., Mascarella, S. W., Dersch, C.
M., Xu, H. and Carroll, F. 1., Biorg. Med. Chem. Lett., 2000,
10: 1281-1284).

In addition, 3-(diarylmethylene)-8-azabicyclo[3.2.1]oc-
tanes are described as 0- and p-receptor modulators in World
Patent 01/66543.

N

Rl

N,N-Diaryl piperazinebenzamides have also been reported
to be selectwe o-opioid ligands (Nortey, S. O.; Baxter, E. W.;
Codd, E. E.; Zhang, S.-P.; Reitz, A. B. onrg Med. Chem.
Lett., 2001, 11: 1741- 1743) representative structure 1s
illustrated below:

‘ NR!R?

The foregoing reference compounds have been described
as etther delta- or mu-opioid receptor agonists or antagonists.

It1s an object of the present invention to provide substituted
(piperidin-4-yl)aminobenzamido compounds which are
delta-opioid receptor modulators. It 1s also an object of the
present mnvention to provide substituted (piperidin-4-yl)ami-
nobenzamido compounds which are 6-opioid receptor ago-
nists useful as analgesics. It 1s another object of the present
invention to provide d-opioid receptor antagonists usetul for
treating immune disorders, intlammation, neurological con-
ditions, psychiatric conditions, drug abuse, alcohol abuse,
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gastritis, diarrhea, cardiovascular disorders or respiratory dis-
orders. It1s a further object of the present invention to provide
a method for treating a disorder modulated by the 6-opioid
receplor.

SUMMARY OF THE INVENTION

The present invention provides delta-opioid receptor
modulators of Formula (I):

Formula I

R AN

wherein:

Ar 1s selected from the group consisting of aryl and het-
eroaryl;

m 15 an mteger from O to 2, n1s an integer from O to 2, with the
proviso that m and n are not both simultaneously O;

R, 1s selected from the group consisting of hydrogen,
C,qalkyl, C, qalkenyl, aryl, aryl(C, ;)alkyl, heteroaryl
(C,.g)alkyl, amino(C, g)alkyl, C, qalkyl-NH—(C, ;)
alkyl, (C,_qalkyl),-N—(C, )alkyl, hydroxy(C, _)alkyl
and C, _qalkoxy(C, _g)alkyl;

R, and R are optionally present and independently selected
from C, _qalkyl;

R, 1s one to three substituents independently selected from
the group consisting of hydrogen, C,_salkyl, CZ_Balkenyl,,
C,_qalkynyl, C,_qcycloalkyl, aryl(C,_5)alkyl, C,_salkoxy,
arvloxy, aryl(C, 5)alkyloxy, C,_ 8alkylthlo trifluoro(C, 4)
alkyl, trifluoro(C,_g)alkoxy, amino, —NH(C, ,)alkyl,
—N[(C, _g)alkyl],, —NH(aryl), —N(aryl),, —NH(C,_g)

alkylaryl, —N[(C, _g)alkylaryl],, —CO,H, —CO,(C, ;)

alkyl, —CO,(aryl), —C(O)NH,, —C(O)N H(C, _q)alkyl,
—C(O)N[(C,_g)alkyl],, —NHC(O)(C, _g)alkyl, —SO,H,
—S0,(C, glalkyl, —S(O,)NH,, —S(O,)N. _I(Cl-s)alkY~:
—S(O,)N[(C,_galkyl],, —C(O)C, g)alkyl, —C(O)aryl,
—C(0)(C, glalkylaryl, aryl, heteroaryl, heterocyclyl,
halogen, hydroxy, cyano, and nitro;

X 1s selected from the group consisting of O and S;

7 15 N(R)(Ry) or 1s a 5- or 6-membered saturated, monocy-
clic, heterocyclic ring, wherein said heterocyclic ring con-
tains one nitrogen member which 1s the point of attach-
ment, optionally contains one additional heteroatom
member of oxygen, sulfur or nitrogen and optionally con-
tains a double bond between two ring members;

R and R are independently selected from the group consist-
ing of hydrogen, C,_qalkyl, hydroxy(C, ¢)alkyl, C, _qalk-
enyl, C,_.cycloalkyl, aryl and aryl(C, _;)alkyl, wherein said
cycloalkyl, aryl and the aryl portion of aryl(C, _;)alkyl are
optionally substituted with one to three substituents inde-
pendently selected from the group consisting of C,_qalkyl,
C,_qalkenyl, C, _.alkoxy, trifluoro(C, )alkyl, trifluoro(C,_
g Jalkoxy, C;_scycloalkyl and halogen; and,

the molety —C(X)Z 1s attached
position;

on the phenyl at the 3 or 4

and pharmaceutically acceptable enantiomers, diastereomers
and salts thereof.
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DETAILED DESCRIPTION OF THE INVENTION

Embodiments of the present invention include compounds
selected from a compound of Formula (I) wherein, preferably,
Ar 1s phenyl, naphthyl, furyl, thienyl, oxazolyl, thiazolyl,
imidazolyl, 1sozazolyl, 1sothiazolyl, indolyl, indazolyl, benzo
[b]thienyl, quinolinyl, 1soquinolinyl, quinazolinyl, pyrrolyl,
imidazolyl, pyrazolyl, pynidinyl, pyrimidinyl, pyrazinyl, or
pyridazinyl.

More preferably, Ar 1s phenyl or pyridinyl.

Embodiments of the present invention include compounds
selected from a compound of Formula (I) wherein, preferably,
m 1s an iteger from 0 to 1, n1s an integer from O to 1, with the
proviso that m and n are not both simultaneously 0.

Embodiments of the present invention include compounds
selected from a compound of Formula (I) wherein, preferably,
R, 1s selected from the group consisting of hydrogen,
C, .alkyl, C,_,alkenyl, aryl, aryl(C, _,)alkyl, heteroaryl(C, )
alkyl, NH,(C,_,alkyl, C,_jalkyl-NH—(C,_palkyl, (C,_,
alkyl),-N—(C, _)alkyl, hydroxy(C, ,)alkyl and C, _ alkoxy
(C,_4)alkyl;

More preferably, R, 1s selected from the group consisting,
of hydrogen, C,_,alkyl and C,_,alkenyl.

Most preferably, R, 1s selected from the group consisting of
hydrogen, n-propyl and allyl.

Embodiments of the present invention include compounds
selected from a compound of Formula (I) wherein, preferably,

R, and R, are optionally present and independently selected
from C, _alkyl.

More preferably, R, and R are not present.

Embodiments of the present invention include compounds
selected from a compound of Formula (I) wherein, preferably,
R, 1s one to three substituents.

Preferably, R, 1s independently selected from the group
consisting of hydrogen, C, _qalkyl, C,_alkoxy, trifluoro
(C,_g)alkyl, trifluoro(C, ;)alkoxy, cyano, halogen, hydroxy
and nitro.

More preferably, R, 1s independently selected from the
group consisting of hydrogen, C,_.alkoxy, trifluoro(C, ;)
alkyl, hydroxy and halogen.

Most preferably, R, 1s independently selected from the
group consisting of hydrogen, methoxy, trifluoromethyl,
hydroxy, tluoro and chloro.

Embodiments of the present invention include compounds
selected from a compound of Formula (I) wherein, preferably,

X 1s O.

Embodiments of the present invention include compounds
selected from compounds of Formula (I) wherein, preferably,
7 1s N(R)(Ry).

Embodiments of the present invention include those com-
pounds selected from compounds of Formula (I) wherein,
preferably, R and R, are independently selected from the
group consisting of hydrogen, C, _,alkyl, hydroxy(C, _,)alkyl,
C, jalkenyl, C, .cycloalkyl, aryl and arvl{(C,_,)alkyl,
wherein said cycloalkyl, aryl and the aryl portion of aryl
(C,_g)alkyl are optionally substituted with one to three sub-
stituents independently selected from the group consisting of
C,_salkyl, C,_,alkenyl, C, _,alkoxy, C,_scycloalkyl, halogen,
trifluoro(C, _, yalkyl and trifluoro(C, _,)alkoxy;

More preferably, R, and R, are independently selected
from the group consisting of hydrogen and C, _,alkyl.

Most preferably, R. and R, independently selected from
the group consisting of hydrogen, methyl and ethyl.

Exemplified compounds of the present invention include
compounds of Formula (Ia):

5 7
R AI/\N/Q

10

15

20

25

30

35

45

50

55

60

65

Formula (la)

Wherein Ar R, and R, are dependently selected from:

Compound

— O ND 00 =1 Oyt B o b

e —

o R R N FS T (N

R,

n-Pr
n-Pr
n-Pr
n-Pr
n-Pr
n-Pr
n-Pr
H

allyl
1-Pr

N,N-dimethyl
aminopropyl

n-Pr
n-Pr
Me

n-Pr
n-Pr

4

phenyl

henyl
henyl
henyl
henyl
henyl
henyl
henyl
henyl
henyl
henyl

henyl

3-pyridinyl

P-
P
p_

nenyl
nenyl

nenyl

Ry

3-methoxy
3-hydroxy
3-chloro
2-methoxy
2-hydroxy
3-fluoro

anjpauanasiian

4-methoxy
H

H

3-trifluoromethyl
4-fluoro

and pharmaceutically acceptable salts thereof.
Exemplified compounds of the present mmvention also
40 1nclude compounds of Formula (Ib):

Formula (Ib)

Wherein Ar, R, and the position for —C(O)(NE?t, ) 1s selected

from:

Compound

17
1%
19
20
21

Ar

henyl
henyl
henyl
henyl

henyl

R4

3-met]
3-met]

10XY

10XY

3-hydroxy

H

3-fluoro

Amide
Substitution

PSR UFS S UFS I U5 T N

and pharmaceutically acceptable salts thereof.
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The compounds of the present invention may also be
present 1n the form of pharmaceutically acceptable salts. For
use 1 medicine, the salts of the compounds of this invention
refer to non-toxic “pharmaceutically acceptable salts™ (Ref.
International J. Pharm., 1986, 33, 201-217; J. Pharm. Sci.,
1997 (January), 66, 1, 1). Other salts may, however, be useful
in the preparation of compounds according to this invention
or ol their pharmaceutically acceptable salts. Representative
organic or inorganic acids include, but are not limited to,
hydrochloric, hydrobromic, hydriodic, perchloric, sulfuric,
nitric, phosphoric, acetic, propionic, glycolic, lactic, suc-
cinic, maleic, fumaric, malic, tartaric, citric, benzoic, man-
delic, methanesulionic, hydroxyethanesulfonic, benezene-
sulfonic, oxalic, pamoic, 2-naphthalenesulfonic,
p-toluenesulifonic, cyclohexanesultamic, salicylic, saccha-
rinic or trifluoroacetic acid. Representative organic or 1nor-
ganic bases include, but are not limited to, basic or cationic
salts such as benzathine, chloroprocaine, choline, diethano-
lamine, ethylenediamine, meglumine, procaine, aluminum,
calcium, lithium, magnesium, potassium, sodium and zinc.

Where the compounds according to this invention are
chiral, they may accordingly exist as enantiomers. In addi-
tion, the compounds may exist as diastereomers. It 1s to be
understood that all such stereoisomers and racemic mixtures
thereol are encompassed within the scope of the present
invention. Furthermore, some of the crystalline forms for the
compounds may exist as polymorphs and as such are intended
to be 1included 1n the present invention. In addition, some of
the compounds may form solvates with water (1.e., hydrates)
or common organic solvents, and such solvates are also
intended to be encompassed within the scope of this mven-
tion.

It 1s intended that the defimition of any substituent or vari-
able at a particular location 1n a molecule be independent of
its definitions elsewhere in that molecule. It 1s understood that
substituents and substitution patterns on the compounds of
this invention can be selected by one of ordinary skill in the art
to provide compounds that are chemically stable and that can
be readily synthesized by techniques known in the art as well
as those methods set forth herein.

Under standard nomenclature used throughout this disclo-
sure, the terminal portion of the designated side chain 1s
described first, followed by the adjacent functionality toward
the point of attachment. Thus, for example, a “phenylC, -
CgalkylaminocarbonylC,-C.alkyl” substituent refers to a
group of the formula

O
KO
C1-Cg alkyl E —

The terms used 1n describing the invention are commonly
used and known to those skilled in the art. However, the terms
that could have other meanings are hereinaiter defined. These
definitions apply to the terms as they are used throughout this
specification, unless otherwise limited 1n specific istances,
either individually or as part of a larger group.

An “independently” selected substituent refers to a group
ol substituents, wherein the substituents may be different.
Theretfore, designated numbers of carbon atoms (e.g., C, <)
shall refer independently to the number of carbon atoms 1n an
alkyl or cycloalkyl moiety or to the alkyl portion of a larger
substituent 1n which alkyl appears as its prefix root.
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Unless specified otherwise, the term “alkyl” refers to a
saturated straight or branched chain consisting solely of 1-8
hydrogen substituted carbon atoms; preferably, 1-6 hydrogen
substituted carbon atoms; and, most preferably, 1-4 hydrogen
substituted carbon atoms. The term *“alkenyl” refers to a par-
tially unsaturated straight or branched chain consisting solely
of 2-8 hydrogen substituted carbon atoms that contains at
least one double bond. The term “alkynyl” refers to a partially
unsaturated straight or branched chain consisting solely of
2-8 hydrogen substituted carbon atoms that contains at least
one triple bond. The term “alkoxy” refers to —O-alkyl, where
alkyl 1s as defined supra. The term “hydroxyalkyl” refers to
radicals wherein the alkyl chain terminates with a hydroxy
radical of the formula HO-alkyl, where alkyl 1s as defined
supra. Alkyl, alkenyl and alkynyl chains are optionally sub-
stituted within the alkyl chain or on a terminal carbon atom.

The term “cycloalkyl” refers to a saturated or partially
unsaturated monocyclic alkyl ring consisting of 3-8 hydrogen
substituted carbon atoms or a saturated or partially unsatur-
ated bicyclic ring consisting of 9 or 10 hydrogen substituted
carbon atoms. Examples include, and are not limited to,
cyclopropyl, cyclopentyl, cyclohexyl or cycloheptyl.

The term “heterocyclyl” refers to a saturated or partially
unsaturated monocyclic ring having five or six members of
which at least one member 1s a N atom and which optionally
contains one additional O or S atom or one, two or three
additional N atoms.

The term “aryl” refers to an aromatic monocyclic ring
containing 6 hydrogen substituted carbon atoms, an aromatic
bicyclic ring system containing 10 hydrogen substituted car-
bon atoms or an aromatic tricyclic ring system containing 14
hydrogen substituted carbon atoms. Examples include, and
are not limited to, phenyl, naphthalenyl, phenanthracenyl or
anthracenyl.

-

The term “heteroaryl” refers to an aromatic monocyclic
ring system containing {ive members of which at least one
member 1s a N, O or S atom and which optionally contains
one, two or three additional N atoms, an aromatic monocyclic
ring having s1x members of which one, two or three members
are a N atom, an aromatic bicyclic ring having nine members
of which at least one member 1s a N, O or S atom and which
optionally contains one, two or three additional N atoms or an
aromatic bicyclic ring having ten members of which one, two
or three members are a N atom. Examples include, and are not
limited to, furyl, thuenyl, pyrrolyl, oxazolyl, thiazolyl, imida-
zolyl, pyrazolyl, 1soxazolyl, 1sothiazolyl, pyridinyl, pyridazi-
nyl, pyrimidinyl, pyrazinyl, indolyl, indazolyl, benzo[b]thie-
nyl, quinolinyl, 1soquinolinyl or quinazolinyl.

Whenever the term “alkyl” or “aryl” or either of their prefix
roots appear 1n a name of a substituent (e.g., aryl(C, s )alkyl)
it shall be interpreted as including those limitations given
above for “alkyl” and *“‘aryl.” Designated numbers of carbon
atoms (e.g., C,_.) shall refer independently to the number of
carbon atoms 1n an alkyl or cycloalkyl moiety or to the alkyl
portion of a larger substituent in which alkyl appears as its
preflx root.

The term “halogen” shall include 10dine, bromine, chlorine
and fluorine.

The novel substituted benzamido compounds of the
present invention are useful d-opioid receptor modulators. In
particular, the mstant substituted benzamido compounds are
0-op1oid receptor agonists usetul as analgesics. Examples of
pain intended to be within the scope of the present invention
include, but are not limited to, centrally mediated pain,
peripherally mediated pain, structural or soft tissue njury
related pain, progressive disease related pain, neuropathic

pain and acute pain such as caused by acute injury, trauma or
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surgery and chronic pain such as caused by neuropathic pain
conditions, diabetic peripheral neuropathy, post-herpetic
neuralgia, trigeminal neuralgia, post-stroke pain syndromes
or cluster or migraine headaches. The utility of the instant
compounds as 0-opioid receptor agonists can be determined
according to the procedures described herein.

Alternatively, the compounds of the present invention may
be d-opioid receptor antagonists useful as immunosuppres-
sants, antiinflammatory agents, agents for the treatment of
neurological and psychiatric conditions, medicaments for
drug and alcohol abuse, agents for treating gastritis and diar-
rhea, cardiovascular agents and agents for the treatment of
respiratory diseases, having reduced side-effects. The utility
ol the instant compounds as 0-opi1o1d receptor antagonists can
be determined by those skilled in the art using established
animal models.

An embodiment of the mnvention 1s a pharmaceutical com-
position comprising one or more compounds of this invention
in association with a pharmaceutically acceptable carrier.
Another embodiment 1s a pharmaceutical composition made
by mixing any of the compounds described above and a
pharmaceutically acceptable carrier. A further embodiment1s
a process for making a pharmaceutical composition compris-
ing mixing any of the compounds described above and a
pharmaceutically acceptable carrier.

The present invention includes a method for treating a
disorder modulated by the 6-opioid receptor. An embodiment
of the present mnvention 1s a method for treating pain modu-
lated by a 6-op1o1d agonist. Another embodiment 1s a method
for treating immune disorders, inflammation, neurological
conditions, psychiatric conditions, drug abuse, alcohol abuse,
gastritis, diarrhea, cardiovascular disorders or respiratory dis-
orders modulated by a 0-opioid antagonist.

The present invention therefore provides a method for the
use of the instant substituted benzamido compounds as
d-op101d receptor modulators comprising administering to a
subject any of the compounds as defined herein 1n a therapeu-
tically effective amount. A compound may be administered to
a subject 1n need of treatment by any conventional route of
administration including, but not limited to oral, nasal, sub-
lingual, ocular, transdermal, rectal, vaginal and parenteral
(1.e. subcutaneous, intramuscular, intradermal, intravenous
etc.).

A therapeutically effective amount for use of the instant
compounds or a pharmaceutical composition thereof com-
prises a dose range of from about 0.001 mg to about 12,000
mg, 1 particular from about 0.1 mg to about 4000 mg or,
more particularly from about 1 mg to about 2000 mg of active
ingredient per day for an average (70 kg) human.

For oral administration, a pharmaceutical composition 1s
preferably provided in the form of tablets containing, 0.01,
0.05,0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100, 130,
200, 250 and 500 milligrams of the active ingredient for the
symptomatic adjustment of the dosage to the subject to be
treated. Advantageously, compounds of the present invention
may be administered 1n a single daily dose or the total daily
dosage may be administered 1n divided doses of two, three or
four times daily.

It1s apparent to one skilled in the art that the therapeutically
elifective dose for active compounds of the mvention or a
pharmaceutical composition thereof will vary according to
the desired effect. Therefore, optimal dosages to be adminis-
tered may be readily determined and will vary with the par-
ticular compound used, the mode of administration, the
strength of the preparation, and the advancement of the dis-
case condition. In addition, factors associated with the par-
ticular subject being treated, including subject age, weight,
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diet and time of administration, will result 1n the need to
adjust the dose to an approprate therapeutic level.

Compounds of this invention may be administered 1n any
of the foregoing compositions and dosage regimens or by
means ol those compositions and dosage regimens estab-
lished 1n the art whenever use of the compounds of the inven-
tion as 0-opio1d receptor modulators 1s required for a subject
in need thereof.

The terms used 1n describing the invention are commonly
used and known to those skilled 1n the art. As used herein, the
following abbreviations have the indicated meamings:

Cpd Compound

BINAP 2,2"-Bis(diphenylphosphino)-1,1'-binaphthyl
h Hour

min Minute

Pd,dba; Tris{(dibenzylideneacetone)-dipalladium(0)
1t Room temperature

Tris Tris(hydroxymethyl)aminomethane

General Synthetic Methods

Representative compounds of the present invention can be
synthesized in accordance with the general synthetic methods
described below and are 1llustrated 1n the schemes that fol-
lows. Since the schemes are an 1illustration, the invention
should not be construed as being limited by the chemical
reactions and conditions expressed. The preparation of the
various starting materials used 1n the schemes 1s well within
the skill of persons versed 1n the art.

Scheme A

As described below 1in Scheme A, certain target benzoic
acid dermvative compounds of the invention were prepared
using synthetic methods whereby a 1-substituted 4-piperi-
done Al was condensed with an appropnately substituted
benzyl amine or heteroarylmethyl amine under reductive
amination conditions to provide aminopiperidine A2. Sodium
triacetoxyborohydride was the reagent of choice. Such reac-
tions were typically conducted with an equivalent of acid,
such as acetic acid, i an aprotic solvent, preferably dichlo-
romethane, 1,2-dichloroethane, or tetrahydrofuran. Alterna-
tive reaction conditions include sodium cyanoborohydride in
methanol with an equivalent of acid or sodium borohydride in
methanol. Compound A2 was then reacted with bromoben-
zamide A3, prepared by condensation of the corresponding
acid chloride with an appropriate amine, 1n the presence of a
palladium catalyst and a catalytic amount of BINAP with
sodium tert-butoxide in retfluxing toluene to provide target
A4. When Ar 1s methoxy substituted phenyl, phenolic com-
pounds may be obtained by deprotecting the methoxy with
boron tribromide.

A

A

/”'R3 Ry Ar " NH> ﬂr—
R2< J
|
R
Al
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Scheme B

As described below 1n Scheme B, certain target benzoic
acid derivative compounds of the mvention were prepared
using synthetic methods whereby a 1-tert-butoxycarbonyl-4-
aminopiperidine B1 was treated with acid to give the corre-
sponding 1-unsubstituted 4-aminopiperidine B2. This mate-
rial was then reacted with an aldehyde or ketone generally
represented as B3 using the reductive alkylation conditions
described for Scheme A which yielded targets A4. Alterna-
tively, compound B2 was reacted with an alkyl chloride or
bromide 1n refluxing acetonitrile 1n the presence of a base
such as potassium carbonate or triecthylamine to yield targets
A4. A catalytic amount of sodium 10dide can be added to
tacilitate the reaction.
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P
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-continued
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Scheme C

As described below in Scheme C, certain compounds of the
invention were prepared using synthetic methods whereby a
1 -substituted 4-piperidone Al was condensed with an appro-
priately substituted aromatic amine under reductive amina-
tion conditions to provide aminopiperidine C1 using the con-
ditions described for procedure A. Intermediate C1 was then
subjected to a second reductive alkylation using a formyl
substituted benzamide C2 which was made by condensation
of a formyl benzoic acid with a secondary amine with a
coupling reagent such as carbonyl diimidazole to provide
targets C3.

Al t M\AI/HH\NHZ ﬂ...

R“\AI/HH\NH

P
R~
(A
s
C1
O
)J\ i
c1 + H /\)J\ H_
z
U
C2
X
R“\AI/HH\NX\}M\/\JJ\
P
R
R,
A
s
C3
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Scheme D

As described below 1 Scheme D, certain compounds of
the ivention were prepared using synthetic methods
whereby an N-tert-butoxycarbonylaminomethylbenzoic acid
derivative D1 was condensed with an amine D2 as described
in Scheme C to provide amide D3. After deprotection, the
resulting amine D4 was reacted with a 1-substituted-4-pip-
eridone using the reductive alkylation conditions described 1n
Scheme A to afford aminopiperidine D5. Treatment of D35
with an appropriate aryl halide under the reaction conditions
described in Scheme A yielded targets D6.

Boc )¢ carbonyl
~ ™~ dimidazole
| < -
|
AN OH
D1
TFA
Boos_ K |
~N7F Th A X CH,Cl,
H |_< >
|
v Z
D3
/Pgh\ X
N /\ H]
14 i
\/ Z
D4
H X szdbﬂ3,
SN N | BINAP
| NaOt-Bu
Tn=-
N 7 Ry— Ar—Br
/
\T
Pr
D5
Ar
R4/ \'N ~ ‘ AN .X
)\ S 7
Pr
D6

Specific Synthetic Methods

Specific compounds which are representative of the mven-
tion may be prepared as per the following examples offered
by way of illustration and not by way of limitation. No
attempt has been made to optimize the yields obtained 1n any
ol the reactions. One skilled 1n the art would know how to
increase such yields through routine variations in reaction
times, temperatures, solvents and/or reagents.

Example 1

N,N-Diethyl-4-[benzyl(1-propylpiperidin-4-yl)
amino]benzamide (Compound 7)

To a solution of 1-propyl-4-piperidone (10.0 g, 70.8
mmol), benzylamine (9.7 g, 70.8 mmol), and acetic acid (4.25
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g ’70.8 mmol) in 200 mL of dry dichloromethane was added
sodium triacetoxyborohydride (30.0 g, 142 mmol) under

nitrogen. The mixture was stirred for 20 h, and then aqueous
1 N NaOH (200 mL) solution was added. After 1 h of stirring,
the layers were separated, and the aqueous layer was
extracted twice with dichloromethane (100 mL). The organic
extracts were combined, washed twice with 1 N NaOH (100
mL), dried (Na,SQO,), and concentrated to give 11.26 gof a
yellow oil. This material was purified on flash silica gel (chlo-
roform to 20% methanol-chloroform) to provide the acetate
salt of the desired product as 7.43 g of a cream-colored solid.
This maternial was dissolved in dichloromethane (200 mL),
washed three times with 1 N NaOH (100 mL), dried
(Na,SQO,), and concentrated to give 6.16 g of a yellow oil.
Subsequently, 4.47 g of this material was repurified by tlash
silica gel chromatography (10% methanol-chloroform to
20% methanol-chloroform) to provide 3.47 g of N-benzyl-1-
propyl-4-piperidinamine as a yellow oil. MS (ES), m/z 233
(MH"). 300 MHz '"H NMR (CDC1,) 80.88 (t, J=7.3 Hz, 3H),
1.37-1.59 (m,4H), 1.82-2.02 (m, 4H), 2.25 (dd, J=9.1, 6.5 Hz,
2H), 2.43-2.56 (m, 1H), 2.87 (br d, J=11.9 Hz, 2H), 3.82 (s,
2H), 7.17-7.36 (m, 5H).

A solution of N-benzyl-1-propyl-4-piperidinamine (3.47
g, 14.9 mmol), N, N-diethyl-4-bromobenzamide (3.82 g, 14.9
mmol), Pd, dba, (0.14 g, 0.149 mmol), (+)-BINAP (0.28 g,
0.448 mmol) and sodium t-butoxide (2.00 g, 20.9 mmol) 1n
18.5 mL of dry toluene was heated at 120° C. under Argon 1n
a pressure vessel for 46 h. The mixture was cooled, and
dichloromethane (75 mL) and water (75 mL) were added to
the reaction flask. The layers were separated, and the aqueous
layer was extracted twice with dichloromethane (75 mL). The
organic layers were combined and washed with brine (75 mL)
and dried (Na,SQO,). Evaporation of the solvent atforded a
dark brown o1l with some solid particles evident. This mate-
rial was purified on a flash silica gel column (5% methanol-
chloroform to 10% methanol-chloroform) to provide 3.75 g
(62% wvield) of N,N-diethyl-4-[benzyl(1-propylpiperidin-4-
yl)amino]benzamide as a golden-brown oil. This material
was dissolved 1n acetonitrile, and oxalic acid (0.82 g) was
added. Upon addition of diethyl ether, a cream-colored pre-
cipitate came out of solution. Recrystallization from acetoni-
trile and diethyl ether atforded 2.41 g (32% yield) of a cream-
colored solid, mp 92-99° C. MS (ES), m/z 408 (MH™). 300
MHz "H NMR (DMSO-d,) 80.89 (t, J=7.3 Hz, 3H), 1.08 (t,
J=7.0 Hz, 6H), 1.56-1.73 (m, 2H), 1.82-2.10 (m 4H), 2.94
(brt, J= 78Hz 2H), 3.08 (br t, 2H), 3.31 (dd, J=6.9 Hz, 2H),
3.46 (brd, J=11.5 Hz, 2H), 4.18-4.35 (br m, 1H), 4.49 (br s,
2H), 6.74 (d, J=8.7 Hz, 2H), 7.20-7.35 (m, 7H). Elemental
lysis: Calculated tor C,.H,-N,O.C,H,0,.0.6H,0O: C,

ana.
66.14; H, 7.97; N, 8.26. Found C, 65.90; H, 7.78; N, 8.01.

Using the procedure of Example 1 and the appropnate
reagents, starting materials and purification methods known
to those skilled 1n the art, other compounds of the present
invention may be prepared including, but not limited to:

ES-MS
m/z
Cpd Name (MH™)
1 N,N-diethyl-4-[3-methoxybenzyl(1-propylpiperidin-4-vyl) 438
amino |benzamide
3 N,N-diethyl-4-[3-chlorobenzyl(1-propylpiperidin-4-yl) 442
amino |benzamide
4 N,N-diethyl-4-[2-methoxybenzyl{1-propylpiperidin-4-vyl) 438
amino |benzamide
6 N,N-diethyl-4-[3-fluorobenzyl(1-propylpiperidin-4-yl) 438
amino |benzamide
12 N,N-diethyl-4-[3-fluorobenzyl{1-propylpiperidin-4-yl) 426
amino |benzamide
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-continued
ES-MS
m/z
Cpd Name (MH™)
13 N,N-diethyl-4-[3-pyridylmethyl(1-propylpiperidin-4-vyl) 409
amino|benzamide
15 N,N-diethyl-4-[3-trifluoromethylphenyl{1- 476
propylpiperidin-4-yl)amino|benzamide
16 N,N-diethyl-4-[4-fluoromethylphenyl(1- 426
propylpiperidin-4-yl)amino|benzamide

Example 2

N,N-Diethyl-4-[3-hydroxybenzyl(1-propylpiperidin-
4-yl)amino|benzamide (Compound 2)

A solution of N,N-diethyl-4-[3-methoxybenzyl(1-propy-
Ipiperidin-4-yl)amino]benzamide (Compound 1) in 20 mL of
dry dichloromethane was cooled to —=78° C. under Argon. A
solution of boron tribromide (6.44 mL., 6.44 mmol, 1.0 M) 1n
dichloromethane was added dropwise. The reaction mixture
was allowed to warm to ambient temperature overnight. After
21 h of stirring, the reaction mixture was poured into satu-
rated aqueous sodium bicarbonate solution (30 mL). The
layers were separated, and the aqueous solution was extracted
twice (30 mL) with dichloromethane. The organic extracts
were combined and dried (Na,SO,). Evaporation of the sol-
vent atforded a yellow-brown glass. This material was sus-
pended 1n 50 mL of saturated aqueous sodium carbonate
solution and refluxed 20 h. After cooling, the reaction mixture
was poured 1nto a separatory funnel and extracted three times
with chloroform. The organic extracts were combined and
dried (Na,SO,). Evaporation of the solvent atforded a brown
foam. This matenial was purified by preparative thin layer
chromatography ontwo 20 cmx20 cm tapered silica gel plates
with 3% methanol-chloroform. After three solvent runs, 0.04
g (9%) ol N,N-diethyl-4-[3-hydroxybenzyl(1-propylpiperi-
din-4-yl)amino]benzamide was obtained as a yellow solid.
MS (ES), m/z 424 (MH*). 300 MHz "H NMR (CDCl,) 80.89
(t, I=7.3 Hz, 3H), 1.18 (t, J=7.0 Hz, 6H), 1.43-1.61 (m, 2H),
1.67-1.88 (m, 4H), 1.95-2.14 (m, 2H), 2.28-2.39 (m, 2H),
3.01 (br d, J=11.3 Hz, 2H), 3.26-3.54 (br m, 2H), 3.69-3.86
(brm, 1H), 4.37 (br s, 2H), 6.52-6.66 (m, 4H), 6.70 (d, J=7.6
Hz, 1H), 7.12 (t, J=7.7 Hz, 1H), 7.16-7.29 (m, 2H).

Example 3

N,N-Diethyl-4-| 2-hydroxybenzyl(1-propylpiperidin-
4-yl)amino|benzamide (Compound 5)

Following the procedure of Examples 1 and 2, N,N-di-
cthyl-4-[2-hydroxybenzyl(1-propylpiperidin-4-yl)amino]
benzamide was obtained as a beige powder. MS (ES), m/z 424
(MH"). 300 MHz '"H NMR (CDCl,) 80.91 (t, J=7.3 Hz, 3H),
1.17 (t, I=7.0Hz, 6H), 1.51-1.70 (m, 2H), 1.75-2.00 (m, 4H),
2.06-2.22 (m, 2H), 2.34-2.48 (m, 2H), 3.15 (brd, 2H), 3.25-
3.55 (brm, 4H), 3.60-3.85 (brm, 1H), 4.43 (brs, 2H), 6.57 (d,
I=7."7 Hz, 1H), 6.66-6.85 (m, 3H), 6.98-7.12 (m, 2H), 7.19-
7.30 (m, 1H).

Example 4

N,N-Diethyl-4-|benzyl(piperidin-4-yl)amino|benza-
mide (Compound 8)

To a solution of 1-(tert-butoxycarbonyl)-4-piperidone
(10.0 g, 50.2 mmol), benzylamine (5.4 g, 50.2 mmol), and
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acetic acid (3.01 g, 50.2 mmol) 1n 200 mL of dry dichlo-
romethane was added sodium triacetoxyborohydride (21.2 g,
100 mmol) under nitrogen. The mixture was stirred for three
days, and then aqueous 1 N NaOH (200 mL) solution was
added. After 1 h of stirring, the layers were separated, and the
aqueous layer was extracted twice with dichloromethane

(100 mL). The organic extracts were combined, washed twice
with 1 N NaOH (100 mL), dried (Na,SO,), and concentrated

to give 13.46 g ol 4-benzylamino-1-(tert-butoxycarbonyl)
piperidine as a cream-colored waxy solid. MS (ES), m/z 291
(MH"). 300 MHz '"H NMR (CDCl,) 81.22-1.39 (br q, 2H),
1.45 (s, 9H), 1.86 (br d, J=11.3 Hz, 2H), 2.60-2.93 (m, 4H),
3.82 (s, 2H), 3.85-4.20 (br m, 2H), 7.19-7.3"7 (m, 5H).

A solution of 4-benzylamino-1-(tert-butoxycarbonyl)pip-
eridine (2.63 g, 9.06 mmol), N,N-diethyl-4-bromobenzamide
(2.32 g, 9.06 mmol), Pd,dba, (0.08 g, 0.091 mmol), (+)-
BINAP (0.17 g, 0.272 mmol) and sodium t-butoxide (1.22 g,
12.7 mmol) 1n 18 mL of dry toluene was heated at 120° C.
under Argon 1n a pressure vessel for 48 h. The mixture was
cooled, and dichloromethane (75 mL) and water (75 mL)
were added to the reaction tlask. The layers were separated,
and the aqueous layer was extracted twice with dichlo-
romethane (75 mL). The organic layers were combined and
washed with brine (75 mL) and dried (Na,SQO,). Evaporation
ol the solvent atforded a dark brown semi-solid. This material
was purified on a flash silica gel column (5% methanol-
chloroform) to provide 2.79 g of impure product. This mate-
rial was repurified on a flash silica gel column (5% methanol-
chloroform) to give 1.11 g of N,N-diethyl-4-[phenyl(1-(tert-
butoxycarbonyl)piperidin-4-yl)amino]benzamide as a
golden-brown semisolid. MS (ES), m/z466 (MH™). 300 MHz
"H NMR (CDCl,) 81.02-1.33 (br m, 6H), 1.17 (t, J=7.0 Hz,
3H),1.45(s,9H),11.50-1.69 (brq,2H), 1.85(brd, J=12.1 Hz,
2H), 2.81 (brt, J=12.3 Hz, 2H), 3.16-3.34 (br m, 2H), 3.32-
3.48 (br q, 2H), 3.47-3.62 (br m, 2H), 3.88-4.02 (br m, 1H),
4.02-4.38 (br m, 2H), 4.48 (br s, 2H), 6.67 (d, J=8.8 Hz, 2H),
7.14-7.29 (m, 4H), 7.32-7.40 (m, 3H).

To a solution of N,N-diethyl 3-(N-tert-butoxycarbonylm-
cthylamino)benzamide (1.11 g, 2.38 mmol) mn 34 mL of
dichloromethane was added 24 mL of trifluoroacetic acid.
After 20 h of stirring, the reaction mixture was diluted with
135 mL of dichloromethane. Then, the reaction mixture was
slowly added to an 1ce-cooled solution of 1N NaOH solution
(200 mL). The layers were separated, and the aqueous layer
was extracted three times with dichloromethane (75 mL). The
organic extracts were combined, washed with brine (150
ml.), dried (Na,SQO, ), and concentrated to give 0.74 g (85%)
of N,N-diethyl-4-[phenyl(piperidin-4-yl)amino|benzamide
as a yellow glass. MS (ES), m/z 366 (MH*). 300 MHz 'H
NMR (CDCl;) 61.06-1.32 (m, 6H), 1.65-1.82 (br qd, 2H),
1.88(brd,J=11.2Hz, 2H), 2.79 (brt, J=11.5Hz, 2H),3.21 (br
d, J=12.1 Hz, 2H), 3.42 (brd, J=6.5 Hz, 2H), 3.59-3.86 (br s,
1H), 3.85-4.02 (brm, 1H), 4.51 (brs, 2H), 6.66 (d, J=8.7 Hz,
2H), 7.10-7.35 (m, 7H).

Example 5

N,N-Diethyl-4-[benzyl(1-allylpiperidin-4-yl)amino]
benzamide (Compound 9)

To a solution of N,N-diethyl-4-[benzyl(piperidin-4-yl)
amino]|benzamide (Compound 8) (0.25 g, 0.684 mmole) 1n 10
ml. of acetonitrile was added potassium carbonate (0.10 g,
0.752 mmole) and allyl bromide (0.08 g, 0.684 mmol). The
reaction mixture was stirred for six days under Argon and
then was diluted with water (50 mL). This solution was
extracted three times with dichloromethane (50 mL). The
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organic extracts were combined, washed with sodium car-
bonate solution, dried (Na,SQO,), and concentrated to provide
a yellow foam. This material was purified on a flash silica gel
column (5% methanol-chloroform to 10% methanol-chloro-
form) to provide 0.11 g (40%) of N,N-diethyl-4-[benzyl(1-
allylpiperidin-4-yl)amino]benzamide as a colorless o1l. MS
(ES), m/z 406 (MH™"). 300 MHz '"H NMR (CDC1,) 81.17 (t,
J=7.0Hz, 6H), 1.68-1.90 (m, 4H), 2.06 (br t, J=10.6 Hz, 2H),
2.91-3.08 (m, 4H), 3.31-3.52 (in, 4H), 3.75-3.92 (br m, 1H),
4.52 (s, 2H), 5.09-3.25 (m, 2H), 5.75-5.95 (m, 1H), 6.65 (d,
J=8.7 Hz, 2H), 7.15-7.38 (m, 7H).

Example 6

N,N-Diethyl-4-[benzyl(1-1sopropylpiperidin-4-yl)
amino |benzamide (Compound 10)

To a solution of N,N-diethyl-4-[benzyl(piperidin-4-yl)
amino |benzamide (Compound 8) (0.27 g, 0.739 mmole),
acetone (0.09 g, 1.48 mmol), and acetic acid (0.04 g, 0.739
mmol) i 10 mL of dry dichloromethane was added sodium
triacetoxyborohydride (0.31 g, 1.48 mmol) under nitrogen.
The mixture was stirred for 40 hours, and then aqueous 1 N
NaOH (20 mL) solution was added. After 1 h of stirring, the
layers were separated, and the aqueous layer was extracted
twice with dichloromethane (15 mL). The organic extracts
were combined, washed twice with 1 N NaOH (20 mL), dried
(Na,S0O,), and concentrated to give a brown-black glass. This
material was purified on a flash silica gel column (5% metha-
nol-chloroform to 10% methanol-chloroform) to provide
0.13 g (43%) of N,N-diethyl-4-[benzyl(1-1sopropylpiperi-
din-4-yl)amino]benzamide as a colorless o1l. MS (ES), m/z
408 (MH™). 300 MHz '"H NMR (CDCl,) 81.06 (d, ]=6.4 Hz,
6H), 1.17 (t,J=7.0Hz, 6H), 1.68-1.92 (m,4H), 2.29 (brt, 2H),
2.69-2.85 (br m, 1H), 2.97 (br d, J=10.3 Hz, 2H), 3.32-3.52
(m,4H),3.74-3.89 (brm, 1H), 4.53 (s, 2H), 6.65 (d, J=8.8 Hz,
2H), 7.18-7.42 (m, 7H).

Example 7

N,N-Diethyl-4-[benzyl(1-methylpiperidin-4-yl)
amino |benzamide (Compound 14)

(Takeda, M. et al. Chem. Pharm. Bull. 1992, 40, 1186)

To a solution of N,N-diethyl-4-[benzyl(piperidin-4-yl)
amino |benzamide (Compound 8) (0.67 g, 0.207 mmole) 1n 10
ml. of methanol was added 37% formalin solution (1 mL),
and the resulting mixture was cooled 1n an ice bath under
Argon. To this mixture was added sodium borohydride (0.69
g 18.2 mmol) 1n small portions. The reaction mixture was
allowed to warm to ambient temperature and was stirred for
three days. The reaction mixture was diluted with water (25
ml. ), and the resulting solution was extracted three times with
chloroform (25 mL). The organic extracts were combined,
dried (Na,SQO,), and concentrated to provide a pale yellow
o1l. This material was purified on a flash silica gel column
(10% methanol-chloroform to 15% methanol-chloroform) to
provide 0.54 g of N,N-diethyl-4-[benzyl(1-methylpiperidin-
4-yl)amino|benzamide as a pale yellow semisolid. This mate-
rial was dissolved in acetonitrile, and oxalic acid (0.13 g) was
added. Upon addition of diethyl ether, a cream-colored pre-
cipitate came out of solution. Recrystallization from acetoni-
trile and diethyl ether atforded 0.18 g (18% yield) of a cream-
colored solid, mp 101-105° C. MS (ES), m/z380 (MH™). 300
MHz '"H NMR (DMSO-d,) 80.85-1.15 (br m, 6H), 1.75-2.02
(br m, 2H), 2.72 (s, 3H), 2.95-3.15 (br m, 2H), 3.16-3.45 (m,
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6H), 4.12-4.30 (br m, 1H), 4.49 (br s, 2H), 6.63-6.82 (br m,
2H), 7.10-7.40 (m, 7H). Elemental analysis: Calculated for
H,;N;0.C,H,0,.0.6H,O: C, 65.01; H, 7.60; N, 8.75;

2.25. Found C, 64.77; H, 7.25; N, 8.59; Karl Fischer
1.55.

C24
[0,
H,O

Example 8

N,N-Diethyl-4-[benzyl(1-[3-dimethylaminopropyl]
piperidin-4-yl) amino]benzamide (Compound 11)

(Sessler, 1. L.; Sibert, 1. W. Tetrahedron 1993, 49, 8727)
To a solution of N,N-diethyl-4-[benzyl(piperidin-4-yl)
amino]|benzamide (Compound 8) (0.29 g, 0.793 mmole) 1n 25

mL of acetonitrile was added 3-(dimethylamino)propyl chlo-
ride hydrochloride (0.013 g, 0.793 mmol), sodium 1odide

(0.02 g, 0.119 mmol), and triethylamine (0.32 g, 3.18 mmol).
The reaction mixture was refluxed for 20 hours under Argon
and then was cooled and concentrated 1n vacuo. To the residue
was added, aqueous sodium hydroxide (1 N) solution (30
ml.), and the resulting solution was extracted three times with
chloroform (25 mL). The organic extracts were combined,
washed with sodium carbonate solution, dried (Na,SO,), and
concentrated to provide a brown o1l. This material was puri-
fied on a flash silica gel column (10% methanol-chloroform
to 17.5% methanol-chloroform) to provide 0.09 g (25%) of
N,N-diethyl-4-[benzyl(1-(3-dimethylaminopropyl)piperi-
din-4-yl)amino]benzamide as a pale rose glass. MS (ES), m/z
451 (MH™). 300 MHz '"H NMR (CDCl,) 81.17 (t, J=7.0 Hz,
6H), 1.69-1.89 (m, 4H), 2.14 (brt, 2H), 2.18-2.38 (br m, 2H),
2.42 (s, 4H), 2.47 (t, I=7.1 Hz, 2H), 2.59 (t, J=6.9 Hz, 2H),
3.06 (brd, J=11.6 Hz, 2H), 3.30-3.49 (m, 4H), 3.72-3.90 (br
m, 1H), 4.52 (s, 2H), 6.65 (d, J=8.7 Hz, 2H), 7.10-7.30 (m,
7TH).

Example 9

N,N-Diethyl-3-[3-methoxyphenyl(1-propylpiperidin-
4-yl)aminomethyl]benzamide (Compound 18)

To a solution of 1-propyl-4-piperidone (25.0 g, 177 mmol),
3-methoxyamline (9.7 g, 177 mmol), and acetic acid (10.6 g,
1’77 mmol) 1n 500 mL of dry 1,2-dichloroethane was added
sodium triacetoxyborohydride (56.3 g, 266 mmol) under
nitrogen. The mixture was stirred for 19 h, and then aqueous
1 N NaOH (250 mL) solution was added. After 20 h of
stirring, the layers were separated, and the aqueous layer was
extracted twice with dichloromethane (100 mL). The organic
extracts were combined and dried (Na,SO,), and concen-
trated to give 53.11 g of a yellow oi1l. This material was
purified on flash silica gel (chloroform to 8% methanol-chlo-
roform) to provide the acetate salt of the desired product as
29.7 g of a cream-colored solid. A portion of this material
(28.3 g) was dissolved in chloroform (300 mlL) and was
washed three times with 1 N NaOH (100 mL), dried
(Na,SQO,), and concentrated to give 19.1 g of N-(3-methox-
yphenyl)-1-propyl-4-piperidinamine as a light pink solid. MS
(ES), m/z 249 (MH*). 300 MHz 'H NMR (CDCl,) 80.89 (1,
J=7.3 Hz, 3H), 1.38-1.59 (m, 4H), 1.99-2.15 (m, 4H), 2.25
(dd,J=9.1,6.5 Hz, 2H), 2.87 (brd, J=11.8 Hz, 2H), 3.19-3.35
(br m, 1H), 3.54 (br d, J=8.1 Hz, 2H), 3.77 (s, 3H), 6.15 (t,
J=2.1 Hz, 1H), 6.18-6.29 (m, 2H), 7.06 (t, J=8.1 Hz, 1H).

To a solution of 3-carboxybenzaldehyde (5.0 g, 33.3
mmol) 1n 50 mL of tetrahydrofuran was added carbonyl
diimidazole (5.67 g, 35.0 mmol) under Argon. After 1 h of
stirring, diethylamine (4.87 g, 66.7 mmol) was added, and the
reaction mixture was stirred for 18 h and then refluxed one

hour. After cooling, water (50 mL) was added to the reaction
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flask, and the contents were concentrated on a rotary evapo-
rator. The resulting mixture was extracted three times with
dichloromethane (50 mL). These extracts were combined,
washed twice with 1 N agueous hydrochloric acid solution
(50 mL) and twice with water (30 mL), dried (Na,SQO,), and
concentrated to give a yellow o1l. This material was purified
on flash silica gel (1% methanol-chloroform to 3% methanol-
chloroform) to provide 4.68 g (68% yield) of N,N-diethyl(3-
formyl)benzamide as a light green o1l. MS (ES), m/z 206
(MH"). 300 MHz '"HNMR (CDCl,) 81.13 (brs, 3H), 1.27 (br
s, 3H), 3.26 (br d, J=5.5 Hz, 2H), 3.58 (br d, J=5.5 Hz, 2H),
7.60 (t, I=7.6 Hz, 1H), 7.65 (t, J=7.8 Hz, 1H), 7.87-7.96 (m,
2H), 10.04 (s, 1H).

To a solution of N,N-diethyl(3-formyl)benzamide (1.24 g,
6.04 mmol) in 50 mL of 1,2-dichloroethane was added N-(3-
methoxyphenyl)-1-propyl-4-piperidinamine (1.50 g, 6.04
mmol), acetic acid (0.36 g, 6.04 mmol), and sodium triac-
ctoxyborohydride (1.92 g, 9.06 mmol). The reaction mixture
was stirred for 1 h at ambient temperature and then was
refluxed for 24 h. After the reaction mixture was cooled, 1 N
NaOH (50 mL) was added. The mixture was stirred for 1 h,
and then the layers were separated. The aqueous layer was

extracted twice with dichloromethane (50 mL). The organic
layers were combined and washed with 1N NaOH (75 mL)
and dried (Na,SQO,). Evaporation of the solvent afforded a
red-orange oil. This material was purified on a flash silica gel
column (3% methanol-chloroform to 10% methanol-chloro-
form) to provide 1.14 g of an orange-brown o1l which
appeared to be a mixture of desired product and the alcohol
resulting from reduction of the aldehyde starting material.
This material was taken up in diethyl ether (50 mL) and
extracted three times with 1N HCI1 (50 mL). The acid extracts
were combined and basified with solid Na,CO,, and then
extracted three times with chloroform. The organic extracts
were combined, dried (Na,SO, ), and concentrated to provide
1.01 g of a golden brown o1l which was still a mixture of the
desired product and alcohol. This material was dissolved 1n
cthyl acetate (50 mL) and extracted three times with 1N HCI
(50 mL). The acid extracts were combined and basified with
solid Na,CO;, and then extracted three times with chloro-
form. The organic extracts were combined, dried (Na,SO,),
and concentrated to provide 0.45 g of a yellow-brown o1l.
This material was purified on a tlash silica gel column (1%
methanol-chloroform to 4% methanol-chloroform) to pro-
vide 0.15 g (6% vield) of N,N-diethyl-3-[3-methoxyphenyl
(1-propylpiperidin-4-yl)aminomethyl |benzamide as a color-
less oil. MS (ES), m/z 438 (MH™"). 300 MHz 'H NMR
(DMSO-dy) 00.89 (t, I=7.3 Hz, 3H), 0.92-1.07 (br m, 3H),
1.12-1.32 (br m, 3H), 1.42-1. 58 (m, 2H), 1.64-1.89 (m 4H),
2.03 (brt, J=11.2 Hz, 2H), 2.29 (dd, J=7.8 Hz, 2H), 3.00 (br
d,J=11.6 Hz,2H),3.07-3.25 (brm, 2H), 3.40-3.38 (br m, 2H),
3.71(s,3H),3.72-3.82 (brm, 1H), 4.49 (s, 2H), 6.20-6.32 (m,
3H), 7.06 (t, J=8.2 Hz, 1H), 7.16-7.35 (m, 4H).

Using the procedure of Example 9 and the appropriate
reagents, starting materials and purification methods known
to those skilled in the art, other compounds of the present
invention may be prepared including, but not limited to:

ES-MS

m/z
Cpd Name (MH™)
17 N,N-diethyl-4-[3-methoxyphenyl{1-propylpiperidin-4-yl) 438
aminomethyl]benzamide
19 N,N-diethyl-3-[3-hydroxyphenyl{1-propylpiperidin-4-yl) 424

aminomethyl]benzamide
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Example 10

N,N-Diethyl-3-[phenyl(1-propylpiperidin-4-yl)ami-
nomethyl|benzamide (Compound 20)

To a solution of 3-(N-tert-butoxycarbonylmethylamino)
benzoic acid (10.0 g, 39.8 mmol) 1n 100 mL of tetrahydrotu-
ran was added carbonyl diimidazole (6.78 g, 41.8 mmol)
under Argon. After 2 h of stirring, diethylamine (5.82 g, 79.4
mmol) was added, and the reaction mixture was stirred for 18
h and then refluxed 3 h. After cooling, water (50 mL) was
added to the reaction flask, and the contents were concen-
trated on a rotary evaporator. The resulting mixture was
extracted three times with dichloromethane (50 mL). These
extracts were combined, washed twice with 1 N aqueous
hydrochloric acid solution (50 mL) and twice with water (50
ml.), dried (Na,SQO, ), and concentrated to give 11.9 g (98%)
of N,N-diethyl 3-(N-tert-butoxycarbonylmethylamino)ben-
zamide as a yellow o1l. MS (ES), m/z 307 (MH™). 300 MHz
"H NMR (CDCl,) 81.03-1.19 (br m, 3H), 1.15-1.30 (br m,
3H), 1.45(s,9H),3.14-3.31 (brm, 2H), 3.45-3.62 (br m, 2H),
4.33 (d, J=5.6 Hz, 1H), 4.95 (br s, 1H), 7.19-7.38 (m, 4H).

To a solution of N,N-diethyl 3-(IN-tert-butoxycarbonylm-
cthylamino)benzamide (11.9 g, 38.8 mmol) 1 550 mL of
dichloromethane was added 200 mL of trifluoroacetic acid.
After 20 h of stirring, the reaction mixture was diluted with
500 mL of dichloromethane. Then 1N NaOH solution (700
ml) was added slowly to the reaction mixture. The layers
were separated, and the aqueous layer was extracted three
times with dichloromethane (200 mL). The organic extracts
were combined, washed with brine (500 mlL), dried
(Na,SQO,), and concentrated to give 7.62 g (95%) of N,N-
diethyl 3-aminomethylbenzamide as an orange oil. MS (ES),
m/z 207 (MH™"). 300 MHz '"H NMR (CDCl,) 80.93-1.14 (br
m, 3H), 1.15-1.36 (br m, 3H), 1.56 (s, 2H), 3.10-3.40 (br m,
2H), 3.42-3.62 (br m, 2H), 3.89 (s, 2H), 7.18-7.27 (m, 1H),
7.28-7.39 (m, 3H).

To a solution of 1-propyl-4-piperidone (5.20 g, 36.8
mmol), N,N-diethyl 3-aminomethylbenzamide (7.60 g, 36.8
mmol), and acetic acid (2.2 g, 36.8 mmol) in 100 mL of dry
dichloromethane was added sodium triacetoxyborohydride
(15.6 g, 73.7 mmol) under nitrogen. The mixture was stirred
for three days, and then aqueous 1 N NaOH (100 mL) solution
was added. After 1 h of stirring, the layers were separated, and
the aqueous layer was extracted twice with dichloromethane
(50 mL). The organic extracts were combined, washed with
IN NaOH (100mL), and dried (Na,SO,), and concentrated to
give a brown o1l. This maternial was purified on tlash silica gel
(15% methanol-chloroform to 25% methanol-chloroform) to
provide 8.38 g (69%) of N,N-diethyl-[3-(1-propylpiperidin-
4-yl)aminomethyl]benzamide as a yellow oil. MS (ES), m/z
332 (MH™). 300 MHz 'H NMR (CDCl,) 80.89 (t, J=7.3 Hz,
3H), 0.95-1.32 (m, 6H), 1.32-1.56 (m, 4H), 1.82-2.01 (m,
4H),2.26 (dd, J=9.2, 6.7 Hz, 2H), 2.43-2.56 (m, 1H), 2.88 (br
d, J=11.8 Hz, 2H), 3.13-3.44 (br d, 2H), 3.43-3.61 (brd, 2H),
3.84 (s, 2H), 7.17-7.38 (m, 4H).

A solution of N,N-diethyl-[3-(1-propylpiperidin-4-yl)
aminomethyl]benzamide (3.22 g, 9.71 mmol), bromoben-
zene (1.53 g, 9.71 mmol), Pd,dba; (0.09 g, 0.0971 mmol),
(+)-BINAP (0.18 g, 0.291 mmol) and sodium t-butoxide 1.31
g 13.6 mmol) 1n 14 mL of dry toluene was heated at 120° C.
under Argon 1n a pressure vessel for 40 h. The mixture was
cooled, and dichloromethane (75 mL) and water (75 mL)
were added to the reaction tlask. The layers were separated,
and the aqueous layer was extracted twice with dichlo-
romethane (75 mL). The organic layers were combined and

washed with brine (75 mL) and dried (Na,SO, ). Evaporation
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of the solvent afforded a dark brown o1l with some solid
particles evident. This material was purified on a flash silica
gel column (5% methanol-chloroform to 10% methanol-
chloroform) to provide 0.99 g (25% vyield) of N,N-diethyl-3-
[phenyl(1-propylpiperidin-4-yl)aminomethyl]benzamide as
a golden-brown oil. This maternial was dissolved 1n dichlo-
romethane, and oxalic acid (0.18 g) was added. Upon addition
of diethyl ether, a cream-colored precipitate came out of
solution. Recrystallization from dichloromethane and diethyl
cther afforded 0.28 g (6% yield) of a cream-colored solid, mp
78-82° C. MS (ES), m/z 408 (MH™"). 300 MHz 'H NMR
(DMSO-d,) 060.72-0.99 (br m, 6H), 1.00-1.30 (br m, 3H),
1.52-1.72 (m, 2H), 1.79-2.09 (m, 4H), 2.79-2.99 (br m, 2H),
2.98-3.05 (br m, 4H), 3.24-3.39 (br m, 2H), 3.38-3.62 (m,
2H), 4.08-4.29 (brm, 1H), 4.4°7 (br s, 2H), 6.65 (t, J=7.0 Hz,
1H), 6.76 (d, J=8.0 Hz, 2H), 6.93-7.25 (m, 4H), 7.25-7.45 (m,
2H). Elemental analysis: Calculated for
C,H;-N;0.C,H,0,.0.6H,O: C, 66.14; H, 7.97; N, 8.26;
H,O, 0.60. Found C, 66.19; H, 7.62; N, 8.11; Karl Fischer
H,0O, 0.59.

Using the procedure of Example 10 and the appropriate
reagents, starting materials and purification methods known

to those skilled in the art, other compounds of the present
invention may be prepared including, but not limited to:

ES-MS
m/z

Cpd Name (MH™)
21  N,N-diethyl-3-[3-fluorophenyl(1-propylpiperidin-4-vl) 426

aminomethyl]benzamide

BIOLOGICAL EXAMPLES

0-op1o1d and p-opioi1d receptor binding for the compounds
of the present mvention were determined according to the
tollowing procedures and the indicated results were obtained.

Example 1
Rat Brain 0-Opioid Receptor Binding Assay

The activity of the compounds of the invention as analge-
sics was demonstrated by the rat brain 0-opioid receptor
binding assay as described below.

Procedure

Male, Wistar rats (150-250 g, VAF, Charles River, King-
ston, N.Y.) are killed by cervical dislocation, and their brains
removed and placed immediately 1n 1ce cold Tris HCI butier
(50 mM, pH 7.4). The forebrains are separated from the
remainder of the brain by a coronal transection, beginning,
dorsally at the colliculi and passing ventrally through the
midbrain-pontine junction. After dissection, the forebrains
are homogenized 1n Tris buifer 1n a Teflon®-glass homog-
enizer. The homogenate 1s diluted to a concentration of 1 g of
forebrain tissue per 100 mL Tris buller and centrifuged at
39,000xG for 10 min. The pellet 1s resuspended 1n the same
volume of Tris bulfer with several brief pulses from a Poly-
tron homogenizer. This particulate preparation 1s used for the
0-opi101d binding assays. Following incubation with the o-se-
lective peptide ligand ["H]DPDPE at 25° C., the tube contents
are filtered through Whatman GF/B filter sheets on a Brandel
cell harvester. The tubes and filters are rinsed three times with
4 mL of 10 mM HEPES (pH 7.4), and the radioactivity
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associated with the filter circles determined using Formula
989 scintillation fluid (New England Nuclear, Boston, Mass. )
in a scintillation counter.

Analysis

The data are used to calculate either the % inhibition com-
pared to control binding (when only a single concentration of
test compound 1s evaluated) or a K, value (when a range of
concentrations are tested).

% Inhibition was calculated as:

(test compound dpm — nonspecific dpm

]xlOO%;

total dpm — nonspecific dpm

K, value 1s calculated using the LIGAND (Munson, P. J. and
Rodbard, D., Anal. Biochem. 107: 220-239, 1980) data analy-
s1s program. Those compounds with K, values ot >10000 nM
are considered to be biologically mactive.

Table 4 shows the biological activity 1n % inhibition or K1
values for mstant compounds as measured i1n the rat brain
0-opioid receptor binding assay.

TABL

L1

4

0-Opioid Receptor Binding (K. nM or % Inhibition)

K, nM or %
Inhibition @ 1 uM

®
i)
o

240
14.6
50.4

17%
3468
71.8
26.2
71.1
73
585
1770
11.4
599
109
2192
110
5%
3990
356
1050
1030

— OO0 00 =1 OGN B LR = O D 00 =] O B Lo b

R

Example 2
Rat Brain u-Opioid Receptor Binding Assay

The activity of compounds of the invention as analgesics 1s
demonstrated by the rat brain p-opioid receptor binding assay
as described below.

Procedure

Male, Wistar rats (150-250 g, VAF, Charles River, King-
ston, N.Y.) are killed by cervical dislocation and their brains
removed and placed immediately 1n 1ce cold Tris HCI buiter
(50 mM, pH 7.4). The forebrains are separated from the
remainder of the brain by a coronal transection, beginning
dorsally at the colliculi and passing ventrally through the
midbrain-pontine junction. After dissection, the forebrains
are homogenized in Tris buifer 1n a Tetlon®-glass homog-
enizer. The homogenate 1s diluted to a concentration of 1 g of
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forebrain tissue per 100 mL Tris butler and centrifuged at
39,000xG for 10 min. The pellet 1s resuspended in the same
volume of Tris buifer with several brief pulses from a Poly-
tron homogenizer. This particulate preparation 1s used for the
u-opioid binding assays. Following incubation with the u-se-
lective peptide ligand ["TH]DAMGO at 25° C., the tube con-
tents are filtered through Whatman GF/B f{ilter sheets on a

Brandel cell harvester. The tubes and filters are rinsed three
times with 4 mL of 10 mM HEPES (pH 7.4) and the radio-

activity associated with the filter circles determined using
Formula 989 scintillation fluid (New England Nuclear, Bos-
ton, Mass.) 1n a scintillation counter.

Analysis
The data are used to calculate either the % inhibition com-
pared to control binding (when only a single concentration of

test compound 1s evaluated) or a K, value (when a range of
concentrations 1s tested).

[l

% Inhibition 1s calculated as:

[test compound dpm — nonspecific dpm

]xlUO Yo;

total dpm — nonspecific dpm

K. value 1s calculated using the LIGAND (Munson, P. J. and
Rodbard, D., Anal. Biochem. 107: 220-239, 1980) data analy-

s1s program. Those compounds with K values of >10000 nM
are considered to be biologically mactive.

Table 5 shows the biological activity in Ki values for
instant compounds as measured in the rat brain p-opioid
receptor binding assay.

TABLE 5

1-Opioid Receptor Binding (K. nM)

9
]
=9

K, nM

9283
640
2140
NA
10000
1380
901
10000
10000
3790
10000
10000
NA
NA
10000
NA
NA
10000
155
NA
NA

— O O 00 ~d N A D W = OO 00 =] O B R

L b b b b b b b
r L L L L L L

Example 3

Mouse Acetylcholine Bromide-Induced Abdominal
Constriction Assay

The activity of compounds of the invention as analgesics
was further demonstrated by the mouse acetylcholine bro-
mide-induced abdominal constriction assay as described
below.
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Procedure

The mouse acetylcholine-induced abdominal constriction
assay, as described by Collier et al. in Brit. J. Pharmacol.
Chem. Ther., 32: 295-310, 1968 with minor modifications,
was used to assess analgesic potency of the compounds of
formula (I). The test drugs or approprniate vehicles were
administered orally (p.o.) and 30 min later the animal
received an 1ntraperitoneal (1.p.) injection of 5.5 mg/kg ace-
tylcholine bromide (Matheson, Coleman and Bell, East Ruth-
erford, N.J.). The mice were then placed 1n groups of three
into glass bell jars and observed for a ten min observation
pertod for the occurrence of an abdominal constriction
response (defined as a wave of constriction and elongation
passing caudally along the abdominal wall, accompanied by
a twisting of the trunk and followed by extension of the hind
limbs). For compounds of the present invention, the percent
inhibition of this response to a nociceptive stimulus (equated
to % analgesia) was calculated as follows:

No. of CAR - No. of DTAR
No. of CAR

% Inhibition= ( ] X 100%

CAR: Control Animal Responses

DTAR: Drug-Treated Animal Responses

Table 6 shows the biological activity in % inhibition at a
dose of 150 umole/Kg p.o. for mstant compounds as mea-
sured 1n the mouse acetylcholine bromide-induced abdomi-
nal constriction (MAIT) assay.

TABL.

(Ll

6

MAIT (% Inhibition)

% Inhibition
@150 umol/kg

13.3
100
100

33.3

84.6

0

Cpd

2 AND 00 ] O b

While the foregoing specification teaches the principles of
the present invention, with examples provided for the purpose
of illustration, 1t will be understood that the practice of the
invention encompasses all ol the usual variations, adaptations
and/or modifications as come within the scope of the follow-

ing claims and their equivalents.

What 1s claimed 1s:

1. A compound of Formula (I):
Formula I
R4 X
AR AR ‘ N
P S
R,—  ——R;
L
it
wherein:

Ar 1s aryl;

m 1s an integer from O to 2, n 1s an integer from O to 2, with
the proviso that m and n are not both simultaneously 0;
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R, 1s selected from the group consisting of hydrogen,
C,.qalkyl, C, qalkenyl, aryl, aryl(C,_j)alkyl, amino
(C_salkyl, C, galkyl-NH—C,_g)alkyl, (C,_salkyl),—
N—(C, _q)alkyl, hydroxy(C, j)alkyl and C,_salkoxy
(C_s)alkyl;

R, and R, are optionally present and independently
selected from C,_.alkyl;

R, 1s one to three substituents independently selected from
the group consisting of hydrogen, C, _qalkyl, C,_qalk-

enyl, C, .alkynyl, C, .cycloalkyl, aryl(C,_g)alkyl,
C, _galkoxy, aryloxy, aryl(C,_g)alkyloxy, C,_salkylthio,

trifluoro(C, q)alkyl,  trifluoro(C,_g)alkoxy, amino,
—NH(C,_glalkyl, —N[(C,_g)alkyl],, —NH(aryl),
—N(aryl),, —NH(C, glalkylaryl, —N[(C,_g)alkyl
aryl],, —CO,H, —CO,(C, y)alkyl, —CO,(aryl),

—C(O)NH,, —C(O)NH(C, 5)alkyl, —C(O)N[(C, )
alkyl],, —NHC(O)(C, glalkyl, —SO,H, —S0,(C, ;)
alkyl, —S(0O,)NH,, —S(O,)NH(C, ;)alkyl, —S(O,)N
[(C)_g)alkyl],, —C(O)(C, g)alkyl, —C(O)aryl, —C(O)
(C, _galkylaryl, aryl, halogen, hydroxy, cyano, and
nitro;

X 15 selected from the group consisting of O and S;

Z.18 N(R5)(R):

R and R are independently selected from the group con-
sisting of hydrogen, C, _jalkyl, hydroxy(C, g)alkyl,
C,_qalkenyl, C, qcycloalkyl, aryl and aryl(C,_g)alkyl,
wherein said cycloalkyl, aryl and the aryl portion of
aryl(C,_q)alkyl are optionally substituted with one to
three substituents independently selected from the
group consisting of C, _alkyl, C,_salkenyl, C, _jalkoxy,
trifluoro(C, ¢ )alkyl, trifluoro(C, ;)alkoxy, C, (Cy-
cloalkyl and halogen; and,

the moiety —(C(X)Z 1s attached on the phenyl at the 3 or 4
position;

and pharmaceutically acceptable enantiomers, diastereomers
and salts thereof.

2. The compound of claim 1 wherein Ar 1s phenyl or naph-

thyl.

3. The compound of claim 1 wherein Ar 1s phenyl.

4. The compound of claim 1 wherein m 1s an integer from
0 to 1, n 1s an integer from O to 1, with the proviso that m and
n are not both simultaneously 0.

5. The compound of claim 1 wherein R, 1s selected from
the group consisting of hydrogen, C,_jalkyl, C,_,alkenyl,
aryl, aryl(C,_4)alkyl, NH,(C, _j)alkyl, C,_jalkyl-NH—(C,_,)

alkyl, (C, _jalkyl),—N—(C, _palkyl, hydroxy(C, _,)alkyl and
C, _salkoxy(C,_,)alkyl.

6. The compound of claim 1 wherein R, 1s selected from
the group consisting of hydrogen, C, _,alkyl and C,_,alkenyl.

7. The compound of claim 1 wherein R, 1s selected from
the group consisting of hydrogen, n-propyl and allyl.

8. The compound of claim 1 wherein R, and R, are option-
ally present and independently selected from C,_,alkyl.

9. The compound of claim 1 wherein R, and R, are not
present.

10. The compound of claim 1 wherein R, 1s one to three
substituents.

11. The compound of claim 1 wherein R, 1s independently
selected from the group consisting of hydrogen, C,_salkyl,
C, qalkoxy, trifluoro(C, g)alkyl, trifluoro(C,_g)alkoxy,
cyano, halogen, hydroxy and nitro.

12. The compound of claim 1 wherein R, 1s independently

selected from the group consisting of hydrogen, C, _;alkoxy,
tritfluoro(C, _¢)alkyl, hydroxy and halogen.
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13. The compound of claim 1 wherein R, 1s independently
selected from the group consisting of hydrogen, methoxy,
tritluoromethyl, hydroxy, fluoro and chloro.

14. The compound of claim 1 wherein X 1s O.

15. The compound of claim 1 wherein R and R are inde-
pendently selected from the group consisting of hydrogen,
C,_salkyl, hydroxy(C,_,)alkyl, C,_,alkenyl, C,_scycloalkyl,
aryl and aryl(C,_, )alkyl, wherein said cycloalkyl, aryl and the
aryl portion of aryl(C, _,)alkyl are optionally substituted with
one to three substituents independently selected from the
group consisting of C,_jalkyl, C,_jalkenyl, C,_,alkoxy,
C,_gcycloalkyl, halogen, trifluoro(C,_,)alkyl and trifluoro
(C, _4)alkoxy.

16. The compound of claim 1 wherein R and R are inde-
pendently selected from the group consisting of hydrogen and

C, _alkyl.

17. The compound of claim 1 wherein R and R, indepen-
dently selected from the group consisting of hydrogen,
methyl and ethyl.

18. The compound of claim 1 wherein the compound of
Formula (I) 1s selected from Formula (1a):

O
Et
J@J\T’#
Ry Ft
N m/\N A

N
|

R]

wherein

Ar 1s aryl;

R, 1s selected from the group consisting of hydrogen,
C, qalkyl, C,_.alkenyl, aryl, aryl(C,_q)alkyl, amino
(C, q)alkyl, C, qalkyl-NH—(C, g)alkyl, (C,_salkyl),—
N—(C, _g)alkyl, hydroxy(C, z)alkyl and C,_,alkoxy
(C_g)alkyl;

R, 1s one to three substituents independently selected from

the group consisting of hydrogen, C, qalkyl, C,_.alk-

enyl, C, .alkynyl, C, .cycloalkyl, aryl(C,_ ;)alkyl,
C, _galkoxy, aryloxy, aryl(C,_g)alkyloxy, C, _qalkylthio,

trifluoro(C, _g)alkyl, trifluoro(C,_g)alkoxy, amino,
—NH(Cl-S)alkyln ) —N[(Cl-S)alkyl]Z: —NH(E[I'Y]),,
—N(aryl),, —NH(C, g)alkylaryl, —NI[(C,_g)alkyl
aryl]zz 4CO.’2H: 4(:()2 (Cl—B)alkyla 4CO2(aryl):

—C(O)NH,, —C(ONH(C,_galkyl, —C(O)N[(C,_,)
alkyl],, —NHC(O)(C, g)alkyl, —SO,H, —S0,(C, 5)
alkyl, —S(O,)NH,, —S(O,)NH(C, ;)alkyl, —S(O,)N
[(C,_g)alkyl],, —C(O)(C, _y)alkyl, —C(O)aryl, —C(O)
(C, g)alkylaryl, aryl, halogen, hydroxy, cyano, and
nitro;

and pharmaceutically acceptable enantiomers, diastereomers
and salts thereof.

19. The compound of claim 1 wherein the compound of
Formula (I) 1s selected from Formula (1a):
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wherein
Ar 1s aryl;
O R, 1s one to three substituents independently selected from
the group consisting of hydrogen, C, _qalkyl, C,_.alk-

enyl, C, .alkynyl, C, ,cycloalkyl, aryl(C,_q)alkyl,

.
= N"f 5 ‘
‘ | C,_salkoxy, aryloxy, aryl(C, _;)alkyloxy, C, _.alkylthio,
Rinl N Et trifluoro(C, g)alkyl, trifluoro(C, q)alkoxy, amino,
Ar N

—NH(Cl-S)alkyln B —N[(Cl-S)alkyl]Z: —NH(HI’Y]),,
—N(aryl),, —NH(C, g)alkylaryl, —NI[(C,_g)alkyl
10 aryl],, —CO,H, —CO,(C,z)alkyl, —CO,(aryl),
4C(O)NH2:__ —C(O)NH(C, _g)alkyl, —C(O)N[(C, )
alkyl],, —N_ﬂC(Q)(Cl_B)alkyl, —SO,H, —SO,(C, ¢)

~y alkyl, —S(O,)NH,, —S(O.,)NH(C,  )alkyl, —S(O,)N
| | [(C,_»alkyl],, —C(O)C,_y)alkyl, —C(O)aryl, —C(O)
R (C, g)alkylaryl, aryl, halogen, hydroxy, cyano, and
15 nitro;
the moiety —C(X)Z 1s attached on the phenyl at the 3 or 4

Wherein Ar, R, and R, are dependently selected from: »
pos1tion;

and pharmaceutically acceptable enantiomers, diastereomers
and salts thereof.

R, Ar R, 20  21. The compound of claim 1 wherein the compound of
Formula (I) 1s selected from Formula (Ib):
n-Pr phenyl 3-methoxy
n-Pr phenyl 3-hydroxy
n-Pr p_:_’lEtIly__ 3-chloro Formula (Ib)
n-Pr phenyl 2-methoxy O
n-Pr phenyl 2-hydroxy 25 At
n-Pr phenyl 3-fluoro R4‘/ ™~ N = Ft
n-Pr | H l -~
phenyl | N
H phenyl H
allyl phenyl H X ]Lt
1-Pr phenyl H
N,N-dimethyl phenyl H 30
aminopropyl N
n-Pr phenyl 4-methoxy ‘
Me phenyl H Pr
n-Pr phenyl 3-trifluoromethyl
n-Pr phenyl 4-fluoro
35 Wherein Ar, R, and the position for —C(O)(NEt, ) 1s selected
from:

and pharmaceutically acceptable salts thereof.

20. The compound of claim 1 wherein the compound of
Formula (I) 1s selected from Formula (Ib):

Amide
40 Ar R, Substitution
Ag o phenyl 3-methoxy 4
PN / phenyl 3-methoxy 3
Ry N )I\N/' Et phenyl 3-hydroxy 3
| ‘ phenyl H 3
AN Bt 45 phenyl 3-fluoro 3
\N/ and pharmaceutically acceptable salts thereof.
| 22. A pharmaceutical composition comprising a com-
Py pound of claim 1 and a pharmaceutically acceptable carrier.

G o e = x
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